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CHEMrCAL  ECOLO(}Y  OF  HONEYBEES  TN  ASIA: coMPARISON  OF

WORKERPHEROMONEGLANDCOMPONENTS.
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'
 Imgt. of  Applied Biochem., Univ. ofTsul  uba, Tsukt,ka, Itxuaki. 305-g572, Japen

andiPrecurseryResearchforErnbryonieScienoeandTeclmology(PRESTO)
"Intelligence

 and  Synthesis", Japan Science arxi Technology CoTporation (JST):
To p t3SJ

   WoTker phetomone glatKl chemistry  ofseveral  bonrybee species in Asiq
Apis eeranaJaponica  (Aop,A. c. cerano  Q4cc),A. c. indZca (Aci),A. c. himaLqJut
Cdch}, A. dorsata (Adi, A. Iaboriosa {AD and  n. andrenlprmis  Ua) was  studied

using  GorMS.
   In the Nasonov gland extracts efAof,  Ace. Aei, and  Aeh, nene  ofde

cormpourtis  known  as  Nasooov  pheromor}e in A. mellgem  (Am) wns  deteeted.
Instcad. 1inalool oxide  was  ldentified as cermn  cornponerrt  ih Aoj and  Acc.

   3-HydTvxvoctm ic acid  was  kientined as  a  rnajor  maiKlibular  conponent  in
foragers afAoj,  Aci arKl  Acc. Further studies usingAoj  revtale[l  that the

mandibularglar,dscomponemschangeaccordingtothediyisionoflabor(aglirg),

   The  sting ghn  cemponenis  dld not  differ significantly  betweeTi the species.
Isopentyl acetate, tl)e alann  pheromonc in Am,  was  identifled in de  sting glarK]
amng  all the species  tested.

   These results suggest  that boncybees in Asia utilize different sets of

chemicalsastheirNasonovasKlmarKlibulargtatxlspheromoncfiomtboseefAm.

On tbe ether  tvand, alarrn pheromooe in the sting glarul was  suggested  to be
cormn  languago arnong  the species.

SMALL-ANGLE  X-RAY  SCAT'IERINGDIFFRAerION  OF  PROTEINS
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  Small-angle X-ray scatteringldiffraction  technique  is usefu1  in obtaining

structural  information of  proteins or  protein systems  functiening under  near-

physiologica] conditiens.  A  shertcoming  of this technigue  is its limited spatial

Teselutien.  One ef the ways  to oveTcome  this shortcoming  is to 1abel the
specjfic sites of  the target protein with  metal  clusters,  which  scatter  X-ray

strongly  and  thus enhances  the signals  from the ]abeled sites. This
improvement is expected  to provide the capability  to detect local movements

of  demains within a protein, to rneasure  the distance between the two  ]abeled

sites within a protein or  a  protein comp]ex,  and  so en, Preliminary studies
using  the actomyosin  system  is now  underway.  Gold  c]usters  are introduced
to myosin  rne]ecules  at  twe  sites,  One  is the high]y reactive  cysteine  residue

(Cys707), to which  the cluster  is ljnked coyalently.  The  other  is the ATP
binding site. We  synthesized  an  ATP  with a covalently  bound  gold cluster at

the ribose moiety.  This AIP  analog  can  be hydrolyred by myasin,  altheugh at

a lower rate. The  optimum  conditien  for recording  X-ray scattering from
labeled myosin  er actorT:yosin cornplex  is being sought  using  the high-

intensity synchrotron  radiatien  seurce  at SPring-8.

CO.EVOLUTTON  OF  THE  PLAM  AND  IHE  rNSECr  :
THEORENTALORCMD"Kinncyouhmm"(CljonbidirmIIbeihieulimtLind].)coNTROLS
THE  SOC]IAL  BEHAV]OR  OF  THE  JAPANESE  HONEYBEE.  AND  RECOGNI"CFN  OF  THE

SA?ANESEANDEUROPEANHONEYBEE.
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Synthcsis",JapanScienecatulTechnologyCorporation(JST):TsukubeRcseslchCensortium

CrRC>Tsuinitn,IbathltL300-263S,Japan,and:insLOfAppSiedB;ochorn.,1thniv.ofTslkuba,
wtossssma.
   lhetspanesehoneybec(4pisaermmiaponicaRacL:AofandtheEurepeanhenrybee(ipis
menijlav  L:An,) slvape thc sunt  hsbitat in Japm. Vcry iinie is kr,crwn tbout  the pmysiolegy Nid

thechenicttecolegyhfthclapstneschonrybee,
   lhe red and  whhe florvcr variedes  efthe  orienta1  orUiid  (C)enbutumnon'bmadipm Lindl.: CX)
attractrvorkors,diones.gveerisesw:llssthtentirewmingco1anicsofAoj,betnctofAm.This             '
isductothefictthatthefiowersamtmimiesthtNtsonova:ulmandibelarglmdsabttornoneof
Aoj. Bcth Nasenev  glanri and  rmdiimJlar  glmds tortncts  ind-Ded sggregatidi  belisvier in both

spec;esLbettheGCptofiltseftheextrsctfrotn"mandlny'wasignifizant:yUiimL

   Wereporthertixthefirsttime(:)theidentificationofmorcthan16saj,ioclictnict1
eornpctmds({S>:inalhol.4typeseflina]coloxidKfattyac;ds)ofcrandNssonavslariendof

Aoj.thesemmpmmdscLlcitedanbrmslrespensesinGC-EADexpdimentsandtggregtt;nn

bchsv;ersinbioessazz(2]theldentifimionofqorigliis1eompounds(alknilsgnmme-lactenes
alkmnols)  sttrict only'Any', {3)2thpmonc and  3-pteic  seid  werc  fixmd in both cr
scentandAg'mur}dibelargtatuls.(4)Diimeesbctweer:AofatulAmmightbedoetodiimces
in theU saniochernicrU  components  as well  ss thdr su,sitivity  to and  reeognnton  efthese
samiochernicala  (S) .Iine ernount  ofthe  odef  oofiiponents  in crvves suMeioritly  erictlgh  to a"rsct
Any'. (6} Attteetion od'drories  te crflowers was  due to thc respor}se  te the Nascticrv aberorrLone
oornponentsintheqlseenL(7}QJeenpaaunoncefAojwesnctdetectedincrsetnL

   ItisinteTestingthatsplant1ikecrrmaffbctthcseeielbchtavicrefAoj.Ihtescperiments

using the othtr Asim honcybe s  st,ch as  Apts eerana  aerune  me  wrderwty.  
'
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  We  have reported  that  three  kinds of inhibitors capable
of  inhibiting the activity of BC? are  present in the
hemolymph,  :1iis time,wehave  purified these inhibitors;
cystatins,  to homogeneous  forrns. The purification was

performedthrough  four steps  of  conventional  column

dromatography and  HPLC  Two  of  the three  cystatins
showed  different N-terrninal amino  acid  sequences,

suggesting  that there are  at least two  kinds of cystatins.
(in the other  hand, antiserurn  against  one  of  the purifTied
cystatins reacted  with  three  kinds of  cystatins, suggesting
that the three  cystatins share  common  antigenic  properties.
Onthebaseofarninoacidsequencesobtained,PCRdoningof
the c[NA  encoding  cystatins were  attempted.  Several
cDNAcloneswere  selectedpositively.  Further cloningand
sequence  analysis  are  in progress.

MAP2  and  Tau deeFers in their microtubule  associatien  mechan;sm

T. Matsui, T, Tokuraku, M. Katsuki and  S. Kotani. Departnnent of  Biochemieal
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ANALYSIS  OF  A cDNA  ENcoDING  A  CALCIUM

THEDECAPODCRVSTACEANPenaeusjaponicpts.
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  MAP2,  Tau, and  MAP4  share  a  homo]ogous  mierotubule  binding

domainT)tP), MAP2  is reperted  to compete  with  MAP4  for microtubule

surface`], We  have reperted  elsewhere  the  competition  between  PAiT'

fragrnent <micretubule binding fragment of  MAP4)  and  MAP25}. Here, we

further analysed  the mechanism  of  the two  competitions.

  Micretubules were  recenstituted  ftom purified tubu]in, varing

eencentrations  of  the PAgT  fragnent, and  a constant  amount  of MAP2  or

Tau. MAP2(O.5  "  M) was  dose-dependervtly released  frem the

Tnicrotvbule  fraction by the  addition  ef  the PA-T fragnnent in the  added

fragnent concentratien  range  ef  O-5  p  M, while  half amount  of  MAP2  stM

remained  on  microtubules  in the presence  of  20"M  PA,T  fragment  On

the other  hand. 9p  M  Tau  was  completely  released  frem microtubules  by
the  addition  of  6ll M PA,T fragrnent. The  results  suggested  that MAP2

and  Tauhave  different micretubuies  associating  mechanisms.  1)H. Aizswa

et  elCl990)  J. BioL Chem. 265,13S49-13S55  2)G. Lee, et  tt(19SS)  Seienee 239,2S5-2SS

3)S. Lewis etet(1gSe)  Science 242.93e-S39 4)H. Aizewe, et  sl(19S9)  J. Biet. Chem,264,

5SS5-5e9e 5)11st Ann"al Meeting  of  tiva Japsnese Bieeherr-c-I Seeiety.

Ms"y  msrine  inverttbTate!  inctudins er"stsccsns  deposil  calcium

eerbenale  crystels  in hard tissoes, [n decapod  crusteceans,  this

pTocess  of  calciticitiol  hns  btcn  shown  le tate  piace  ai  postmolt

slngcs. We  havt  ideniitled  a mRNA  (namcd llDI)  which  is

predeminantly  ciptessed  tl postrnelt  slsges  dvrins  the  melt  cycic

jn thc  tai] fan ef  the  kurllms  prtw"  Penaees  japonicuff. Resu]ts or

seqncnee  analTsis  of  s DDI  cDNA  clene  haye  shevvn  -hal  il encodes

a  proline-rich acidic  pretein  wbich  elbibils  seqgence  similafity  to

a  Drosophita  cilcium  bind;ng  protein celphetin  which  js
specifica]ly  expresstd  in photercccptor  cells.  A  pfirtial DD4

ptetci"
 synthesized  ln E  coti  beund  

45Cs2+.
 These  resvlts  s"ggest

thal  lhe  DD4  proteln  msy  be  inye]ved  in concentratlon  of  ca2+  al

thc  cilcitying  sitc  of  thc  eioskcltten.  Wt  vtill  sise  pTesent  resu]ts

of  p[el;minaTy  seq"encc  tnltysis  of  DDS  which  is ilso

ptedemintntlv  elpresstd  at  pestmoll  stises  in tbe  ts-  fan.
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